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(54) Optical information medium 

(57) An optical information medium having an ink- 
accepting layer that may secure a high-gloss printed 
surface similar to print image quality of print image on 
photographic paper is provided. The optical disk 1 is 
constituted by sequentially laminating concave-convex 
information pits 3, a recording layer 4, a reflective layer 
5, a protective layer 6, a second printing layer 7. and an 
ink-accepting layer 8 on a transparent substrate 2 made 
of synthetic resin such as polycarbonate. 
In formation of the above described ink-accepting layer 



8, 



A. Urethane acrylate: 5 to 15 

B. Water-soluble monomer: 70 to 80 

C. Water-soluble monomer soluble resin: 5 to 1 5 

D. Photopolymerization initiator: 5 to 15 

E. Dyestuff fixing agent: 5 to 15 

F. Silica: <5 

were milled to prepare an ink for printing (unit; percent 
by weight). 



FIG.2 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to optical recording medium having printed layer with ink which has writability. 
Description of the Related Art 

10 

[0002] In some of recording media, in which playback or record is made by laser light, for example, CD-R (Compact 
Disc Recordable) having a recording layer in which rewriting of one time or multiple times by user is possible, an entry 
area in which so-called personal information, such as titles of records, date of record, etc. can be filled in by user with 
characters, symbols, etc. is provided on a side opposite to an incident side of laser light of this recording medium. In 

15 this entry area methods of entry by handwriting with a felt pen, by ink jet recording, so-called jet printing, or by trans- 
ferring of colored ink by heat and pressure applied to a film having a colored ink layer may be applicable. 
[0003] Then, such proposal of providing a personal information entry area constituted by an ink-accepting layer 
currently prepared so that entry of personal information etc. by the above described felt pen or jet printer, transferring 
of colored ink by film having colored ink layer, etc. may be sufficiently enabled overa recording medium has been made. 

20 [0004] In recent years, use of multiple ink nozzles makes multi-color recording having higher definition easier, and 
especially multi-color ink jet recording by various kinds of ink jet recording systems were carried out. In recent years 
printers used for ink jet recording has become to have high performance, and quality improvement of ink-accepting 
layer of the above described area for entry of personal information has become to be required. Namely, bleeding 
stability of printed image, and securing of high-gloss printed surface similar to print image quality of print image on 

25 photographic paper by highly glossed ink-accepting layer resulting from smoothness of printed surface have been 
demanded. 

[0005] However, conventionally, in plenty of cases, ink for ink jet recordings for recording on this ink-accepting layer 
has a constitution in which polyhydric alcohol etc. is added to water ink mainly including water as principal component 
in order to avoid clogging of nozzle, and to improve ejecting characteristics, for safety and record characteristics. 

30 Therefore, for the purpose of eliminating stickiness for strong adhesion of dyestuff in the ink, for quick absorption of 
water in the ink, and for improvement in handling property an ink-accepting layer currently formed in optical recording 
media, such as CD-R, includes a large amount of commonly known fillers, such as silica, talc, clay, zeolite, calcium 
carbonate, calcium silicate, magnesium carbonate, barium sulfate, mica, synthetic mica, diatomaceous earth, alumi- 
num hydroxide, titanium oxide, powder cellulose, and powder protein. Therefore, front face of the ink-accepting layer 

35 tends to be rough, and an ink-accepting layer in which high-gloss printed surface similar to print image quality of print 
image on photographic paper is secured has not yet been realized. 

[0006] The present invention is made in view of such conventional actual situation, and aims at providing an optical 
information medium provided with an ink-accepting layer in which high-gloss printed surface similar to print image 
quality of print image on photographic paper is secured. 

40 

SUMMARY OF THE INVENTION 

[0007] In order to solve the above described subject, in an information recording medium having an ink-accepting 
layer on which printing or writing is enabled on front face of the present invention, glossiness of a front face of the 
45 above described accepting layer represented with a value measured under 60-degree glossiness value conditions in 
optical characteristic test method of plastics in JIS-K 71 05 is set so that it might give not less than 40 degrees. 
[0008] Since the above described surface glossiness was set as not less than 40 degrees, better visual glossiness 
is secured as compared with conventional ink-accepting layers. 

50 BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 

FIG, 1 is a perspective view showing an optical disk according to a first embodiment of the present invention; 
55 FIG. 2 is an expanded sectional view of the optical disk; 

FIG. 3 is a graph showing measurement results of surface roughness Ra in each glossiness value of ink-accepting 
layers (arithmetic mean relative roughness); 

FIG. 4 is a perspective view showing an optical disk in which kind of optical disk, capacity, maker name, and other 
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character and pattern are printed on an upper layer of an ink-accepting layer; and 

FIG. 5 is a perspective view showing a card type recording medium to which the present invention may be applied. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[First Embodiment] 

[0010] FIG. 1 is a perspective view of information recording medium (hereinafter, referred to as optical disk) 1 of the 
shape of a disk of the present invention. This optical disk 1 has an ink-accepting layer 8 on a front face. FIG. 2 is an 
expanded sectional view of the above described optical disk 1 . The optical disk 1 is constituted by sequentially lami- 
nating a concavo-convex information (pit) 3, a recording layer 4, a reflective layer 5, a protective layer 6, a second 
printing layer 7, and an ink-accepting layer 8 on a transparent substrate 2 made of synthetic resin such as polycar- 
bonate. 

[0011] Then, detailed description of the second printing layer 7 and the ink-accepting layer 8 will be given. 
[0012] Although the above described second printing layer 7 is formed using UV DVC-616 white (manufactured by 
Teikoku Printing Inks Mfg. Co., Ltd.), in addition, inks for UV curing type screen-printing for optical recording media 
including not less than 10% of titanium oxide may be used. And, inks which have ink acceptance also in themselves 
may be used as this white ink. 

[0013] And this ink for printing of the second white printing layer 7 was printed on a UV resin topcoat layer as the 
above described protective layer 6 to give an applied thickness of 8 micrometers using a polyester screen having 350 
mesh/inch, 31 micrometers of yarn diameter, and openings of 38 micrometers, subsequently ultraviolet radiation of 
300 mJ/square cm was irradiated using a metal halide lamp, and a printed surface was cured to form the second white 
printing layer 7. In formation of the above described ink-accepting layer 8, 

A. Urethane acrylate: 5 to 15 

B. Water-soluble monomer: 70 to 80 

C. Water-soluble monomer soluble resin: 5 to 15 

D. Photopolymerization initiator: 5 to 15 

E. Dyestuff fixing agent: 5 to 15 

F. Silica: <5 

were milled to prepare an ink for printing (unit; percent by weight). 

[0014] And this prepared ink was printed on the above described second white printing layer 7 so that an applied 
thickness of 12 micrometers might be given, using a Tetoron screen having 300 mesh/inch, 35 micrometers of yarn 
diameter, and openings of 50 micrometers, subsequently ultraviolet radiation of 350 mJ/square cm was irradiated using 
a metal halide lamp, and a printed surface was cured to form an ink-accepting layer 8. 

[0015] A glossiness of a front face of this ink-accepting layer 8 was measured under 60-degree glossiness value 
conditions in optical characteristic test method of plastics in JIS-K 71 05 to give a glossiness value of 53 degrees. 
[0016] When an ink-accepting layer 8 was formed, silica was included in the ink-accepting layer, and a value of 
glossiness of the ink-accepting layer 8 was changed by varying a content as seven levels; 2 degrees, 20 degrees, 36 
degrees, 45 degrees, 53 degrees : 60 degrees, and 78 degrees. Identification test was performed by ten visual testers, 
and a rate of the number of visual testers who recognized glossiness was obtained. Results are shown in following 
Table 1 . 



Fable 1] 



Glossiness (degree) 


Rate of tester recognizing glossiness (%) 


2 


0 


20 


0 


36 


50 


45 


70 


53 


80 


60 


100 


78 


100 
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[0017] As is clear in Table 1 , in glossiness value of the ink-accepting layer 8 of 2 degrees and 20 degrees, a rate of 
visual testers who recognized glossiness was 0%. In glossiness value of the ink-accepting layer 8 of 36 degrees, a 
rate of visual testers who recognized glossiness was 50%, in glossiness value of the ink-accepting Iayer8 of 45 degrees, 
a rate of visual testers who recognized glossiness was 70%, in glossiness value of the ink-accepting layer 8 of 53 

5 degrees, a rate of visual testers who recognized glossiness was 80%, in glossiness value of the ink-accepting layer 8 
of 60 degrees and 78 degrees, a rate of visual testers who recognized glossiness was 100%. 
[0018] From the above result, it became clear that an ink-accepting layer 8 currently formed on the optical disk was 
made to have high glossiness, and that a high-gloss printing ink-accepting layer 8 similar to print image quality of print 
image on photographic paper was securable by controlling a glossiness of the ink-accepting layer 8 to not less than 

10 40 degrees, and preferably not less than 50 degrees. 

[0019] And a gradation pattern form with gradually varying printing shade was printed onto the obtained high-gloss 
printing ink-accepting layer 8 using an ink jet printer (maker name: SEIKO EPSON CORPORATION, trade name: PM- 
900C) ; and a high-gloss printing ink-accepting layer 8 by this embodiment having 40 degrees of glossiness values was 
visually compared with a conventional available level of article having an ink-accepting layer 8 of 2 to 20 degrees of 

15 glossiness values. Consequently, also an advantage of quality of image printed on the high-gloss printing ink-accepting 
layer 8 by this embodiment was confirmed in ink jet printer printing quality of image. 

[0020] In addition, although urethane acrylate that is a UV curable oligomer was used here as a component of ink 
for the ink-accepting layer 8, use of UV curable oligomer of other type, such as epoxy acrylate and polyester acryiate : 
may also be possible. In addition to them, components having function maintaining adhesive strength with the above 

20 described protective layer 6 or the second white printing layer 7, such as UV curable monomer and resin may be usable. 
[0021] Besides, among water-soluble monomers used as a UV curable monomer as a diluentfor UV ink are butadiene 
diol mono acrylate, 2-hydroxyethyl acrylate, N,N-diethylamino ethyl methacrylate : N : N-diethylamino ethyl acrylate, N, 
N-dimethyl acrylamide, methoxy methyl acrylamide, ethoxy methyl acrylamide, propoxy methyl acrylamide, butoxy 
methyl acrylamide, acrylyl morpholine, methoxy polyethylene glycol acrylate, 2(2-ethoxy ethoxy)ethyl acrylate, 2-hy- 

25 droxyethyl vinyl ether, etc. One kind of the water-soluble monomer may be used separately, or two or more of them 
may be used in combination. 

[0022] Moreover, among water-soluble monomer soluble resins used in order to increase ink absorbing power of ink 
for inkjet recordings are polyvinyl pyrrolidone, alkyl (meth)acrylate (co)polymers, vinyl chloride vinyl acetate copoly- 
mers, polyesters, cellulose acetates, cellulose propiols, cellulose acetate butylates, cellulose nitrates, hydroxyethyl 
30 celluloses, hydroxypropyl celluloses, hydroxypropyl methyl cellulose phthalates, hydroxypropyl methyl celluloses, cel- 
lulose acetate succinates, ethyl celluloses, butyral resins, etc. One kind of the water-soluble monomer soluble resins 
may be used separately, or two or more of them may be used in combination. 

[0023] Moreover, among photopolymerization initiators for starting polymerization by ultraviolet radiation are benzoin 
ethyl ether, 2-hydroxy-2-methyl-1 -phenyl propane-1-on ; 1 -hydroxy cyclohexyl phenylketone, 2-methyl-1-[4-(methylth- 
35 io)phenyl]-2-morpholino propanone-1 , bisacyl phosphine oxide, etc. One kind of the photopolymerization initiators may 
be used separately, or two or more of them may be used in combination. 

[0024] Furthermore, as illustrative examples of dyestuff fixing agents used in order to decrease bleeding of printed 
image and stickiness of printing section; Polyfix 700, Polyfix 601 , Polyfix IJ-1000S (by SHOWA HIGHPOLYMER CO., 
LTD.); Super resist NP, SENKAFIX 157, SENKAFIX 300, SENKAFIX 401, SENKAFIX JOY-2, SENKAFIX JOY-8N, 

40 SENKAFIX NFC, SUPRAFIX DFC, CHERCUT CF-2, SILKFIX 3A ; HI-16A, HP-142A, HP-144A, HP-146A, HP-149A, 
HP-151A (by SENKA CORPORATION); Sanfix 70, Sanfix 414, Sanfix PRO-100, Sanfix PAC-700 cone (by Sanyo 
Chemical Industries, Ltd.); Mohrin fix 3PN, Mohrin fix 6P, and Mohrin fix 300B (by Mohrin Chemical Industry, Ltd.); IJC- 
002, IJC-009 (by NICCA Chemical Co., Ltd.); Kayafix M (by NIPPON KAYAKU CO., LTD.) etc. may be mentioned. One 
kind of the dyestuff fixing agents may be used separately, or two or more of them may be used in combination. 

45 [0025] Moreover, as for silica, it is preferable thatfine-grains silica having a grain diameter of less than 0.1 micrometer 
is used in less than 5 parts by weight so that it may give enough transparency not to decrease the whiteness of the 
second white printing layer 7, and so that the glossiness may not be decreased. 

[0026] An inkfor printing the ink-accepting layer 8 is constituted by UVcurable oligomer and/or UV curable monomer, 
and photopolymerization initiator as essential components, and in addition water-soluble monomer soluble resins : 
so leveling agents, plasticizers, antioxidants, defoaming agent, surface tension regulators, etc. may be included as an 
additive for attaining stabilization of the ink etc. 

[0027] Now, samples in which glossiness value of the above described ink-accepting layer 8 was prepared with the 
seven levels of 2 degrees, 20 degrees, 36 degrees, 45 degrees, 53 degrees, 60 degrees, and 78 degrees were meas- 
ured for a surface roughness Ra (arithmetic mean relative roughness) of the ink-accepting layers 8, and results are 
ss shown in FIG. 3. FIG. 3 is represented by letting X coordinate be surface roughness Ra (arithmetic mean relative 
roughness), and glossiness of ink-accepting layer 8 be Y coordinate Measurement of surface roughness Ra (arithmetic 
mean relative roughness) of an ink-accepting layer 8 was performed by Surfcom 550A (trade name) of Tokyo-Seimitsu. 
[0028] Surface roughness Ra (arithmetic mean relative roughness) of an ink-accepting layer 8 and glossiness of the 
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ink-accepting layer 8 have a clear linear relationship between them, as is apparent in FIG. 3, scattered reflection of an 
ink-accepting layer 8 will be suppressed, and not less than 40 degrees of glossiness of the above described ink- 
accepting layer 8 may be obtained by controlling a surface roughness Ra (arithmetic mean relative roughness) of the 
ink-accepting layer 8 to not more than 0.6 micrometer. 

[0029] In the above described ink-accepting layer 8, although lightness (L) of the second white printing layer 7 which 
serves as a lower layer having a glossiness value of the ink-accepting layer 8 of 45 degrees showed 91 degrees, a 
result of comparison by viewing of feeling of glossiness of a second white printing layer 7 set as lightness of 87 degrees, 
and feeling of glossiness of a second white printing layer 7 having lightness of 91 degrees raised a problem that 
glossiness which was reduced in appearance in the second white printing layer 7 having lightness of 87 degrees was 
observed. 

[0030] In addition, as shown in FIG. 4, kind of optical disk, capacity, maker name : and other character and pattern 
9 may be printed by maker on the top of an ink-accepting layer 8. 

[Second embodiment] 

[0031] An ink that forms an ink-accepting layer of a second embodiment of the present invention was prepared by 
milling a mixture having a following composition (unit: percent by weight). 

A. Polyvinyl acetal resin; 5 to 15 

B. Water: 50 to 60 

C. Isopropyl alcohol: 30 to 40 

D. Dyestuff fixing agent : <5 

E. Silica : <5 

[0032] And on the above described second white printing layer, the prepared ink was applied by flow coating so that 
an application thickness after dried may give 10 micrometers, and subsequently, dried for 2 minutes by 60°C warm 
air, and an ink-accepting layer 8 was formed. 

[0033] A glossiness of a front face of this ink-accepting layer was measured under 60-degree glossiness value con- 
ditions in optical characteristic test method of plastics in JIS-K 71 05 to give a glossiness value of 70 degrees. 
[0034] Except that a composition and a formation method of an ink-accepting layer 8 of the first embodiment were 
changed as described above, the same operation as the first embodiment was repeated to obtain same results as in 
Table 1 and in FIG. 3. 

[0035] In addition, although polyvinyl acetal resin was used as a component of ink of an ink-accepting layer 8, used 
resin does not need to be limited to this and various kinds of hydrophilic resins having wettability to water may be used. 
As examples the above described water-soluble monomer soluble resin etc. besides hydrophilic resins, such as pol- 
yvinyl butyrals, polyvinyl pyrrolidone, cellulose based resins, acrylic emulsions, and polyester emulsions may be men- 
tioned. One kind of the resins may be used separately, or two or more of them may be used in combination. 

[Third embodiment] 

[0036] In a third embodiment of the present invention, a constitution in which powder of scale-like piece, i.e., flake- 
like (shape of board) piece was dispersed and included in an ink forming a second printing layer 7 under an ink- 
accepting layer 8. Thereby when this second white printing layer 7 is printed by a method, such as screen- printing, 
on a protective layer 6, ink is extruded by a squeegee from silk screen and powder of scale-like piece dispersed and 
included in the ink is forced on a front face of the protective layer 6 by pressure of squeegeeing, and thus arranged in 
a shape of a plate to provide a white printing layer 7 with high lightness. 

[0037] An ink forming this second white printing layer 7 of the third embodiment was obtained by kneading UV DVC- 
000 Medium (manufactured by Teikoku Printing Inks Mfg. Co., Ltd.): 75 parts by weight, as base resin, and white mica 
powder having a diameter of 12 micrometers (aspect ratio 5): 25 parts by weight, as powder of scale-like piece. 
[0038] This ink prepared for printing for a second white printing layer 7 of the third embodiment was printed so that 
an applied thickness of 15 micrometers might be given : on a UV resin topcoat layer as the above described protective 
layer 6, using a Tetoron screen having 250 mesh/inch, 40 micrometers of yarn diameter, and openings of 62 microm- 
eters. Subsequently ultraviolet radiation of 350 mJ/square cm was irradiated using a metal halide lamp, and a printed 
surface was cured to form a white printing layer 7. 

[0039] In addition, as a powder of scale-like piece included in an ink for printing for a second white printing layer 7 
of the third embodiment of the present invention, beside of the white mica powder (aspect ratio 5) having a diameter 
of 12 micrometers illustrated as example, talc, glass flakes, board-like calcium carbonates, board-like aluminum hy- 
droxides, kaolin, titanium oxides, etc. may be used. 
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[0040] Moreover, here, a description was given of an ink-accepting layer 8 of optical disks represented by CD-R etc. 
In addition, a card type recording medium 21 disclosed in International Laid-Open WO 099/00765 in which a hole 23 
for driving for actuation is formed to a plate as shown in FIG. 5 also has an ink-accepting layer 22 similarly formed on 
a back face of an incident side 24 of light for playback/record on a transparent substrate. Also in this field, it becomes 
5 possible to supply card-like recording medium with high commercial value. 

(1) According to the invention of Claim 1, in an optical information medium in which an information recording layer 
is formed on a disk-like transparent substrate, and information optically readable with laser light may be played 
back and/or recorded, surface glossiness of an ink-accepting layer having ink acceptability that is coated onto a 

10 back face of incident side of light for playback/record of the above described transparent substrate is set to not 

less than 40 degrees, and thereby high-gloss is given to the ink-accepting layer currently formed on an optical disk 
to secure a high-gloss printing ink-accepting layer similar to print image quality of print image on photographic 
paper. In this way, a high quality of image may be obtained in a gradation pattern form with gradually varying 
printing shade in an ink jet printer, and as a result advantage will be secured as compared with conventional 

15 available level of articles also in printing quality of image by an ink jet printer, and attractiveness to consumers can 

be increased. 

(2) According to the invention of Claim 2, surface roughness Ra (arithmetic mean relative roughness) of a high- 
gloss printing ink-accepting layer is controlled to be set to not more than 0.6 micrometer, and thereby scattered 
reflection of the high-gloss printing ink-accepting layer is suppressed to enable glossiness of the ink-accepting 

20 layer stably to have not less than 40 degrees. 

(3) According to the invention of Claim 3, a white printing layer having lightness of not less than 90 degrees is 
prepared under a high-gloss printing ink-accepting layer and thereby high glossiness in appearance is maintained 
as compared with the white printing layer 7 having low lightness to provide a stable and high-gloss printing ink- 
accepting layer. 

25 (4) According to the invention of Claim 4, when the lower layer is printed by a method, such as silk printing on a 

protective layer on a lower layer of a high-gloss printing ink-accepting layer, using an ink in which powder of scale- 
like particles are dispersed and included, the ink is extruded by a squeegee from silk screen and powder of scale- 
like piece dispersed and included in the ink is forced on a front face of the protective layer 6 by pressure of squee- 
geeing, and thus arranged in a shape of a plate to obtain a ground printing layer having high lightness and high 

30 flatness. 

(5) According to the invention of Claim 5, printing is performed to a high-gloss printing ink-accepting layer by an 
ink containing U V curable monomer and/or UV curable oligomer, thereby curing is performed in a short time, when 
the high-gloss printing ink-accepting layer is printed onto an optical disk and cured, and furthermore generation 
of VOC in curing time may also be suppressed to enable alleviation of effect on earth environment. 
35 (6) According to the invention of Claim 6, ink absorbing power of an ink for ink jet recordings may be increased by 

applying and drying an ink including hydrophilic resins and cost may be reduced as compared with inks including 
UV curable oligomer and/or UV curable monomer. 

(7) According to the invention of Claim 7, a little amount of silica having a grain diameter of less than 0.1 micrometer 
is included in an ink that forms a high-gloss printing ink-accepting layer, thereby thixotropic property is given to 
40 the ink for the ink-accepting layer to improve printability in screen-stencil, and thus a stable ink-accepting layer 

may be formed, and furthermore absorbing power of the ink jet recording ink improves, and an effect of suppression 
of bleeding of printed image or stickiness of printing section may be obtained by inclusion of a dyestuff fixing agent. 



45 Claims 

1. An optical information medium in which an information recording layer is formed on a disk-like transparent sub- 
strate, and information optically readable with laser light may be played back and/or recorded, wherein surface 
glossiness of an ink-accepting layer having ink acceptability coated onto a back face of incident side of light for 

so playback/record of the transparent substrate is set to not less than 40 degrees. 

2. The optical information medium according to Claim 1, wherein an average surface roughness (Ra) of the ink- 
accepting layer is smaller than 0.6 micrometer. 

55 3. The optical information medium according to Claim 1 , wherein a white printing layer having 90 degrees or more 
lightness is formed under the ink-accepting layer. 

4. The optical information medium according to Claim 1 , 2, or 3 ; wherein a printing layer is formed under the ink- 
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accepting layer by an ink in which powder of scale-like particles are dispersed and included. 

The optical information medium according to Claim 1 , 2 3, or 4, wherein the ink-accepting layer is formed by curing 
of an ink including UV curable monomer and/or UV curable oligomer 

The optical information medium according to Claim 1 , 2. 3, or 4, wherein the ink-accepting layer is formed by an 
ink with a hydrophilic resin dissolved in solvent being dried. 

The optical information medium according to Claim 5 or 6, wherein the ink-accepting layer includes silica having 
a grain diameter of less than 0.1 micrometer and/or a dyestuff fixing agent. 
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FIG.3 
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FIG.5 
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